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OU.EHKA PEIIPOAyKTHBHOrO YCnEXA CAMI1.0B 
no PA3MEPAM TEJIA B POHX CULEX PIPIENS PIPIENS 
(DIPTERA: CULICIDAE) 

© M. B. Oeflopoea, C. A. CepdemoK 

IIpoBepHjiH rnnoTe3y o tom, hto poH KOMapoB hbjihiotch MecTOM KOHKypeHijHH caMijOB 
3a caMOK, b cbh3h c neM caMijbi onpe£ejieHHoro (jDeHOTHna MoryT HMeTb npeHMymecTBO npn 
cnapHBaHHH. CpaBHHBajin pa3Mepbi caMijoB, BBijieTeBiiiHX H3 AByx BOAoeMOB, pacnojio- 
JKeHHBIX PHAOM C MeCTOM poeHHH, pOHIi;HXCH H CIiapHBaiOmHXCH CaMI^OB. yCTaHOBJieHO, 
hto b pohx h b napax npHcyTCTByiOT caMi;i>i Bcex pa3MepHBix KJiaccoB, odHapyaceHHbix b 
HeejieAOBaHHbix BOAoeMax, npnneM BepoaTHOCTb penpoAyKTHBHoro ycnexa caMija He 3aBH- 
cht ot ero pa3MepoB. IIpeAnojiaraeTCH, hto y C. p. pipiens 4)yHKH l HH poa 3aKjnoHaeTca b 
noAAepacaHHH b nonyjiai^HH BbicoKoro ypoBHa reHeTHHecKOH h3M6hhhbocth. 


KoHii;eHTpai]iHH noaoB03peabix caMijoB KOMapoB b B03AyniHBie poH, KyAa npn- 
jieTaiOT roTOBbie k cnapHBaHHio chmkh, xapaKTepHa rjih. mhothx bhaob ceM. Cu- 
licidae (IIoAHKOBa, 1976; Charlwood, Jones, 1980). CynjecTByeT hcckojibko 
npeAnojio^KeHHH OTHOCHTeabHO (J)yHKii;HH poeB y sthx HaceKOMbix. Handojiee 
nmpoKoe pacnpocTpaHeHHe nojiynujiH Aae rnnoTe3bi. CorjiacHO oahoh H3 hhx 
poH odecneHHBaiOT CMemHBaHHe caMijoB H3 pa3Hbix MecT BbinjioAa, hto no3BoaaeT 
noAAep^KHBaTb HeodxoAHMbiH ypoBeHb reHeTHHecKOH reTepo3nroTHOCTH (Dow¬ 
nes, 1969; Gillett, 1984). BTopaa paccMaTpHBaeT pon Kan MecTa KOHKypeHijHH 
caMii;oB 3a caMOK (Bradbury, Gibson, 1983; Bradbury, 1986; Yuval, Bouskila, 
1993). IIpHHn;HnHajibHoe pa3JiHHHe MeacAy 3thmh rnnoTe3aMH 3aKAK>HaeTca b 
tom, hto nepBaa noApa3yMeBaeT caynaHHoe o6pa30BaHHe nap b poax, TorAa KaK 
bo BTopoM caynae caMUibi onpeAeaeHHoro (J)eHOTHna MoryT hmctb npeHMynjecTBO 
npn cnapHBaHHH. U,eabio HanieH paboTbi 6biaa npoBepna 3thx npeAnoaoaceHHH 
b npnpoAHOH nonyaan;HH KOMapoB Culex pipiens pipiens. 

KoMapbi 3Toro noaHBoabTHHHoro BHAa o6pa3yiOT b HiOHe—ceHTadpe MHoro- 
HHcaeHHbie pon, b KOTopbix Ha6aiOAaeTca HHTeHCHBHoe cnapHBaHHe (HBaHOB, 
1984). PenpoAyKTHBHaa aKTHBHOCTb caMijoB CTporo orpaHHHeHa nepnoAOM cy- 
MepeHHoro poeHHa (OeAopoBa h AP-> 1991). BaaroAapa 3 thm oco6eHHOCTaM no- 
BeAeHHa C. p. pipiens MoaceT cayacHTb yAodHOH MOAejibio ajih H3yneHHa 3aKOHO- 
MepHOCTeii o6pa30BaHHa nap b poax y KpoBococynjHX KOMapoB. Bbian nocTaBae- 
hbi caeAyiomHe 3aAaHH*. 1) onpeAeaHTb, HacnoabKO pa3Hoo6pa3He (|>eHOTHnoB 
caMn;oB b poe OTpaacaeT pa3HOo6pa3He (|>eHOTHnoB caMi^oB b nonyaan;HH; 2) bbi- 
acHHTb, HMeiOT an poanjHeca caMn;bi onpeAeaeHHoro <|>eHOTHna npeHMynjecTBa 
npn cnapHBaHHH. B KanecTBe npH3Hana rjih. oi^eHKH <|>eHOTHna caMn;a 6bia bbi- 
6paH pa3Mep Teaa, KOTopbiH onpeAeaaan no Rjnme Kpbiaa. H3BecTHO, hto 3Ta 
BeaHHHHa KoppeanpyeT c cyxHM BecoM KOMapoB h OTpaacaeT Ux pa3Mepbi (Packer, 
Corbet, 1989; Nasci, 1990). 
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MATEPHAJI H METO^W 


06i>eKTOM HccjieflOBaHHH cjiyncnjia nonyjinijHH KOMapoB C. p. pipiens b noc. 
HaniHHKOBO Mockobckoh o6ji. Pa3BHTHe npeHMarHHajibHBix CTa/jHH nponcxoflH- 
JIO B 3aBOflHX, o6pa30BaHHBIX pyHbeM, BBITeKaiOmHM C nOJieH (})HJIbTpaiJHH. JJjih 
onpeflejieHHH pa3MepoB KOMapoB b HCCJieayeMOH nonyjinijHH H3 flByx BO^oeMOB, 
pacnojionceHHbix ph/jom c MecTOM poeHHH, 6pajiH npo6bi no 40 KyKOJioK 17, 22 
h 27 hiojih 1996 r. KyKOJioK caMijoB h caMOK pa3flejiHJiH no cTpoeHHio nonoBbix 
npnflaTKOB h co/jep>KajiH npn t = 21 ± 1° flo BbineTa HMaro. Pa3Mepbi Bbinno- 
flHBniHXCH CaMI^OB (116 0 C 06 en), OTJIOBJieHHbIX H3 poeB pOHnjHXCH CaMIJOB (235 
oco6en) h KonyjinpoBaBniHX HaceKOMBix (45 nap, npHHHBniHX nojionceHHe 
KOHeij-B-KOHeij), onpeflejiHJin no fljiHHe Kpbina, KOTopyio H3MepHJiH ot ocHOBaHHH 
Kptuia ,zjo BepniHHBi, HCKjnonaH KpaeBBie neinyiiKH. HaOjno/jeHHH 3a cnapHBaHH- 
eM b poe npoBOflHJin BH3yajn>HO c 22 hiohh no 15 aBrycTa. y^HTbiBajiH KOJinnecT- 
bo nap, o6pa3yioni;HXCH 3a 5 mhh. 

CTaTHCTHKa. 06pa6oTKy pe3yjibTaTOB npoBOflHJiH no nporpaMMe Stadia. 
AHajiH3 Ka^Kflon BbiGopKH ocymecTBJiHJiH b cne^yiomeH nocjieflOBaTejiBHOCTn: 
oijeHHBajiH HopMajiBHocTB pacnpefleneHHH no KpHTepHHM KojiMoropoBa—C mhp- 
HOBa h <J>nmepa, 3aTeM nonapHo cpaBHHBajm BbiOoponHbie cpe^HHe h flHcnepcHH 
no t-KpHTepnio CTbiofleHTa n F-KpHTepmo Onrnepa cooTBeTCTBeHHO. 

PE3y JILT ATM 

B paiioHe Ha6jnofleHHH pon caMijoB C. p. pipiens Bcer^a o6pa30BbiBajiHCb Ha^ 
CBeTJibiMH MapnepaMH h oObihho npeflCTaBJiHJiH co6oh KOJioccajibHLie arperaijHH, 
noflHHMaion^HecH BBepx Ha BbicoTy ro 5 — 6 m hjih BbiTHHyTbie ropn30HTajibHO 
Hafl noBepxHocTBK) 3eMJin HHoiyja Ha 10—15 m. MnHHMajibHBie paccTOHHH h 
M encay 3 thmh arperaijHHMH cocTaBJiHJiH 80—100 m, ho, kslk npaBHJio, 6 bijih 
3HanHTejibHO Sojibine (flo 500 m h 6ojiee). Ph^om c Oojibeuhmh pohmh b pa^nyce 
2—25 m Morjin nepHOflHnecKH B03HHKaTb HeOojiBmne caTejuiHTHbie pon, kojih- 
neCTBO, HHCJieHHOCTb H npOflOJIHCHTeJIbHOCTb CymeCTBOBaHHH KOTOpbIX 3Hann- 
TejibHO BapbnpoBajiH. fljin yneTOB Mbi Bbi6pajin pon, pacnojionceHHbiH Menc^y 
AByMH nccjieflOBaHHbiMH Bo^oeMaMH. BjiHHcanmaH k HeMy arperaijHH HaxoflH- 
jiacb Ha paccTOHHHH 100 m Ha ioro-BOCTOKe, Toiyja Kan b apyrnx HanpaBJieHHHX 
HaM He y^ajiocb oSHapyncHTb poeB caMijOB 3Toro BHfla. 

PoeHne caMi^oB C. p. pipiens b npnpofle HanHHajiocb nepe^ 3axo£OM cojmija 
npn ocBemeHHocTH 450—400 jik h npofloJiHcanocb 1.5—2 n. KojinnecTBo po- 
hiijhxch oco6en SbicTpo yBejiHHHBajrocb b nepBbie 5—10 mhh poeHHH, flocTHran 
HeCKOJIbKHX TbICHH, H B flaJIbHeHUieM HHCJieHHOCTb HX no BH3yaJIbHbIM OUieHKaM 
MeHHJiacb He3HanHTe jibho. CnapHBaHHe b poe HanHHajiocb nepe3 10—20 mhh 
nocjie noHBJieHHH pohih;hxch caMijoB. Hhcjio nap nocTeneHHO HapacTajio, aocth- 
ran b OT^ejibHbie ahh 80—90 nap 3a 5 mhh, a 3aTeM pe3Ko cHHHcajiocb, Tan hto 
oOnjan npoflojiHCHTejibHOCTb nepno^a o6pa30BaHHH nap He npeBbimajia 35— 
45 mhh, H3 hhx HHTeHCHBHoe cnapHBaHHe HaOjno^ajiocb jiHnib b TeneHHe 10— 
15 MHH (pHC. 1). 

Onpe^ejieHHe BH/joBoro cocTaBa caMOK KOMapoB, HanaflaiomHX Ha HaOniofla- 
TejiH bo BpeMH yneTOB, noKa3ajio, hto cpe^H hhx HeT npe/jcTaBHTejieH C. p. pipi¬ 
ens. TaKHM o6pa30M, HHTeHCHBHoe o6pa30BaHHe nap b poe He 6 bijio cneflCTBHeM 
npHBJieneHHH caMOK k npoKopMHTejno. 

npoi^ecc o6pa30BaHHH napbi 3aHHMaji b cpe^HeM 2 — 4 c. Ha BJieTaiomyio b 
poii caMKy Bcer^a pearnpoBajio HecKOJibKO (ot 2 flo 5) caMijoB, b pe3yjibTaTe Hero 
B03HHKajia rpynna, naflaiom;aH bhh3. He floneTan ^o hkhchch rpaHHn;bi pon, rpyn- 
na pacna^ajiacb, a ocTaBrnnecH Be oco6h ynce 0Ka3biBajiHCb b nojionceHHH KOHei^- 
B-KOHei^. Tohho ycTaHOBHTb MOMeHT coeflHHeHHH napbi KOHei^-B-KOHei; 6biJio He- 
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Phc. 1. HHTeHCHBHocTb oOpasoBaHHH nap b ponx Culex pipiens pipiens. 

a — 25 hjohh, 6 — 4 hiojih; no ocn a6cijncc — BpeMa poeHHa (nacbi); no ocn op#HHaT — kojih- 

necTBO nap b poe 3a 5 mhh. 

Fig. 1. Intensivity of formation of couples in swarms of Culex pipiens pipiens. 


B03M0HCH0. 06pa30BaBiiiaHCH napa BbiJieTajia H3 poa h nepe3 HecKOJiBKO ceKyHfl 
pacna#ajiacb, He #ocTHrHyB 3eMJiH. Caivien; Bceiyja B03Bpatn,ajicH b pon, a caMKa 
noKH^ajia 30Hy poeHHa, He no^BepraacB npecjie^oBaHUHM #pyrnx caMi^oB. Cae- 
AyeT TaKHce otmcthtb, hto hh naflaionjaa rpynna, hh o6pa30BaBinaaca napa He 
npHBJieKajm poanjHxca BOKpyr caMijoB. 



Pacnpe/jejieHHe caMD,OB no ^JiHHe KpBiJia He 
OTjmnajiocb ot HopMajiBHoro (puc. 2) bo Bcex 4 
Hccjie,fliOBaHHBix rpynnax. CpaBHeHne no 3TOMy 
npn3HaKy caMijoB, BBiJieTeBnmx H3 pa3HBix bo- 
AoeMOB, noKa3ajio, hto H3 o#Horo BOfloeMa bbi- 
jieTaiOT npeHMyn],ecTBeHHO MejiKne oco6n, a H3 
Apyroro — 6ojiee KpynHBie (pnc. 2, a, 6 ), npn 
HeM pa3JIHHHH flOCTOBepHBI (t — 4.6, flJIH k = 
114 npn P < 0.001). Tan kelk BOfloeMBi ot- 
jmnajiHCB no xapaKTepy pacTHTejiBHOCTH, CTe- 
neHH 3apacTaHHH h pafly apyrnx npH3HaKOB, 
mohcho npeflnojioHCHTB, hto o6Hapy>KeHHBie 
pa3JIHHHH B pa3MepaX KOMapOB HBJIHIOTCH CJiefl- 
CTBHeM pa3JIHHHH B yCJIOBHHX pa3BHTHH JIHHH- 



HOK. 


Phc. 2. PacnpeAejieHHe caMi^oB Culex pipiens pipi¬ 
ens no RJimie KpBiJia. 

a, 6 — caMUbi, BbinjioflHBUiHeca H3 KyKOjioK, co6paHHbix 
H3 BO^oeMOB 1 h 2 cooTBeTCTBeHHO (KpHTepHH KojiMoropo- 
Ba —Cmhphobb = 0.18 npn k = 57 n 0.16 npn k = 59 coot- 
BeTCTBeHHo); e — caMijbi H3 nap (KpHTepHH KojiMoropo- 
Ba — CMnpHOBa = 0.14 npn k = 45); z — caMUbi, OTjiOBJieH- 
Hbie H3 poeB (KpHTepHH KojIMOropOBa—CMHpHOBa = 0.12 
npn k = 235); no och aOcuncc — fljiHHa KpbiJia (mm); no 
och op^HHaT — KOjinnecTBO oco6eH. 

Fig. 2. Wing length in Culex pipiens pipiens 
males. 
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IIpH epaBHeHHH AJIHHbl KpbiJia y BbinJIOflHBIHHXCH H3 KyKOJIOK H pOHBIHHXCH 
caMijoB oKa3ajioct, hto BapKaOejibHocTb npH3HaKa y nocjieflHeH rpynnbi AocTOBepHO 
ninpe, He m b odenx BBi6opKax H3 boaocmob (t = 4.4, ajih k = 349 npH P < 0.001). 
B poe 6 bijio odHapynceHo 3HanHTejibHoe kojihhcctbo KaK 6ojiee MejiKHX. Tan h 6oJiee 
KpynHbix oco6eH (pnc. 2, e). 3th pe3yjibTaTbi cBHfleTejibCTByiOT o tom, hto b keok- 
Aom poe MoryT npncyTCTBOBaTb He tojibko KOMapbi, BbiJieTaiom;He H3 6jiH3JieHcamHX 
BOflOeMOB, HO H MHrpaHTBI. 

Hto6bi npoBepHTB npeAnojionceHHe o tom, hto poHinnecH caMijbi onpeflejieH- 
Horo c|>eHOTHna hmciot npeHMynjecTBa npn cnapuBaHHH, 6biJia c^opMyjinpoBaHa 
cjieflyiOH];aH HyjieBan rnnoTe3a: BepoHTHocTb cnapHBaHHH b poe He 3aBHCHT ot 
pa3MepoB caMi^a. CpaBHeHHe no Rjnme KpbiJia pohbuihxch h cnapHBaBiHHXcn 
caMi^oB noKa3ajio OTcyTCTBHe AocTOBepHbix pa3JiHHHH MencAy bthmh rpynnaMH 
(t = 0.03, fljiH k = 277 npn P > 0.01). TaKHM o6pa30M, mbi He MOJKeM OTBepr- 
HyTB npHHHTyio HyjieByio rnnoTe3y. 

OBCyHCAEHHE 

BbicoKan HHTeHCHBHOcTB o6pa30BaHHH nap b pohx C. p. pipiens h npncyTCTBHe 
Oojibinoro KOJinnecTBa MHrpaHTOB cjiyncaT KocBeHHbiM yKasanneM Ha to, hto y 
3TOTO BHfla pon HBJIHIOTCH OCHOBHBjlM MeCTOM BCTpeHH HOJIOB. KaK HOKa3aJIK HaiHH 
HaOjnoaeHHH, penpo^yKTHBHBiH ycnex poHiijerocH caMija He bebhcht ot ero pa3- 
MepoB. 3 tot pe3yjitTaT mojkho HHTepnpeTHpoBaTb b A^yx acneKTax: i) Bbiopan- 
hbih HaMH npH3Han — pa3Mepbi oco6h — ne o'rpaxcaeT KOHKypeHTHOH cnoco6- 
hocth caMi^oB; 2) pon C. o. pipiens cjiyjK&T b ochobhom ajih noAAepncaHHH bbi- 
COKOrO ypOBHH reTep03HFOTHOCTH B nonyjIHI^HH. 

Pa3Mepbi HMaro y MHornx HaceKOMbix hbjihiotch noKasaTejieM penpoflyKTHB- 
hmx noTeHniHH (HanpnMep, Thornhill, 1980; Thornhill, Alcock, 1983). B otho- 
ineHHH KOMapoB H3BecTHO, hto 6ojiee KpynHbie caMKH odjianaiOT Oojibinen npo- 
AOJDKHTeJIbHOCTblO HCH3HH, HJIOAOBHTOCTblO, KpOBOCOCyil^eH H JX0THOH aKTHB- 

HOCTbio (Day e. a., 1990; Willis, Nasci, 1994, k AP-)* Xoth CBeAeHHH c c&MAax 
BecbMa orpaHHneHbi, hmciotch AaHHbie, hto b ponx Anopheles freeborni name 
KonyjmpyiOT KpynHbie caMijbi (Yuval e. a., 1993), a y npeACTaBHTejieH 5jiH3Koro 
ceM. Chironomidae, HanpoTHB, 6ojibinyio aKTHBHocTb b cnapHBaHHH npoHBjmiOT 
MejiKHe caMi^bi (Neems e. a., 1990). CneijHaJibHbie HccjieAOBaHHH noKa3ajin, hto 
AJ iHHa KpbiJia h BejiHHHHa Tejia KOHTpojmpyiOTCH y KOMapoB reHeTHnecKH (Yan- 
dehey, Craig, 1962). TaKHM o6pa30M, 3 th npH3HaKH MoryT 6biTb cBH3aHbi c 
penpoAyKTHBHbiM ycnexoM caMijoB h OTcyTCTBHe noAoSHOH KoppejinijHH mohcct 
cBHAeTejibCTBOBaTb b nojib3y BToporo npeAnojioHceHHH. 

KoHKypeHAHH 3a caMKy onncaHa y HeKOTopbix pohhjhxch bhaob b pa3jiHHHbix 
ceMencTBax HaceKOMbix. OHa mojkct npoHBJiHTbcn b cjieAyiom;HX (|)opMax: 
l)caMAbi npecJieAyiOT o6pa30BaBinyiocH napy h nbiTaiOTCH npepBaTb KonyjinijHio 
(Peterson, 1990); 2) caMeu; npecjieflyeT napy h, AOHCAaBinncb oKOHnaHHH Kony- 
jihijhh, HeMeAJieHHO BCTynaeT b kohtbkt c ocBoOoAHBineHCH eaMKoii (Savolainen, 
Syrjamaki, 1971); 3) pon cbmaob cTpyKTypnpoBaHbi TaKHM o6pa30M, hto Han6o- 
jiee KOHKypeHTocnocodHbie (KpynHbie) oco6h HaxoAHTCH djinnce Bcero k MecTaM 
pacnojio^ceHHH caMOK (Thornhill, 1980). Hh o^Ha H3 sthx cTpaTernii He o6Ha- 
pynceHa y caMUOB C. p. pipiens. Xoth Ha BJieTaiomyio b poii caMKy, KaK npaBHJio, 
pearnpyeT hcckojibko caMijoB, KonyjinpyeT, bhahmo, tot caMeu;, KOTopbiH Ha- 
cTnraeT ee nepBbiM, He3aBHCHMO ot ero pa3MepoB. PjiaBHaH npnnHHa 3Toro mohcct 
3aKJiionaTbCH b ocodeHHOcTHX (|)H3HOJiorHnecKoro MexaHH3Ma BCTpenn oco6en 
npoTHBonojioHCHbix nojioB y KOMapoB. B paccMOTpeHHbix Bbinie npHMepax koh- 
KypeHAHH B POHX CaMAbI npHBJieKaiOTCH K CaMKaM Ha OCHOBaHHH 3pHTeJIbHbIX 
H/HJIH OJIb(|)aKTOpHbIX CTHMyJIOB. y KOMapOB CaMAbI HaXOAHT caMOK TOJIbKO no 
3ByKy hx nojieTa (Roth, 1948). IIocKOJibKy 3ByK napbi, bhahmo, OTJinnaeTCH ot 
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3ByKa oflHHOHHOH caMKH, peaKijHH caivtijoB MoaceT SticTpo npeKpamaTBCH, h ohh 
H e npecjieflyiOT KonyjmpyiomHx oco6eii. 

Heo6xo^HMOcTi> noAAepaECHBaTB bbicokhh ypoBeHB reTepo3HroTHOCTH b nony- 
jihijhh h H36eraTB KOHKypeHijHH 3a caMOK MoaEceT 6 bitb o6ycjioBJieHa chjibhbim 
BJIHHHH eM 4>aKTOpOB BHeUEHeH CpeflBI Ha pa3BHTHe JIHHHHOK. KaK nOKa3aJIH HaiHH 
Ha6jiiofleHHH, oco6h, BtiJieTaiomHe ^aaEce H3 pacnojioaEceHHBix ph^om BOfloeMOB, 
cymecTBeHHO pa3JiHHaiOTCH no pa3MepaM. B 3 tom cjiynae KOHii;eHTpaii;HH caMijoB 
b poH MoaEceT cjiy^KHTt MexaHH3MOM, KOMneHCHpyionnHM fleHCTBHe cjiynaiiHBix 
(|)aKTopoB Ha npeHMarHHajiBHBie CTa^HH nyreM npe/jocTaBJieHHH BceM HMaro paB- 
HOH B03M0aECH0CTH OCTaBHTB nOTOMCTBO H TeM CaMBIM yBejIHHHTB BepOHTHOCTB erO 
BBiaECHBaHHH b pa3Hoo6pa3HBix BOfloeMax. 

Pa6oTa BBinojiHeHa npn no^epaECKe PoccHHCKoro (JjoHfla <J)yH,n;aMeHTajii>Hi>ix 
HccjieflOBaHHH (rpaHT N° 96-04-49 314). 
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EVALUATION OF MALE REPRODUCTIVE SUCCESS THROUGH BODY 
SIZE IN SWARMS OF CULEX PIPIENS PIPIENS (DIPTERA: CULICIDAE) 

M. V. Fyodorova, S. A. Serbeniouk 
Key words : reproductive success, body size, swarm, mosquito. 

SUMMARY 

One of the possible functions of mosquito swarms is the intrasexual competi¬ 
tion between males. It means that reproductive success of males with different 
phenotypes can differ. We compared the body size of males that emerged from 
two reservoirs situated near swarming site with that of swarming and coupled 
males. It was shown that mating in swarms lasted only 35—45 min in the middle 
of daily swarming period (fig. 1). The body size of males from different reservo¬ 
irs differed significantly (fig. 2, a, 6). The males of all size groups were found in 
swarms and pairs (fig. 2, e, z) though there were also present the males of larger 
and smaller size. The results indicate that male reproductive success in C. pipiens 
pipiens does not depend on male body size. 
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